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Basement tectonic mapAbstract Potential field data of the area east of Abu Gharadig basin were used to delineate the
tectonic framework of probable economic interest and for future development plans for the area.
To achieve this goal, the RTP and Bouguer gravity maps of the study area were subjected to several
filtering and processing techniques. The regional magnetic map shows NE–SW high regional mag-
netic trends at the northwestern and southeastern parts as well as low magnetic trends at the central
part reflecting thick non-magnetized sediments and/or deep highly magnetized basement rocks.
Similarly, the regional gravity map shows NE–SW diagonal high and low gravity trends across
the entire area of study as well as a distinct increase of gravity values toward the northwest corner
reflecting thickening of sedimentary cover and/or deepening of denser basement rock at the central
part. The residual maps reveal many anomalies of shallow sources with different polarities, ampli-
tudes and extensions in the form of alternating high and low gravity and magnetic indicating that
the basement rocks are dissected by faults forming uplifted and downthrown blocks.yahoo.
poten-
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tial field data. NRIAG Journal of AstronomEdge detection techniques outlined effectively the boarders and extensions of the structural highs
and lows through showing gravity and magnetic maxima over the edges of these tectonic features.
Moreover, the River Nile course is controlled by shallow normal faults affecting the recent Nile sed-
iments and is clearly shown by edge detection maps of gravity data.
Euler deconvolution of magnetic and gravity data reveals clustering of solution along fault trends
or causative bodies centers. The Euler depth estimate to the basement surface shows a good corre-
lation with the depth determined by the power spectrum method where its value ranges around
4 km. The interpreted basement tectonic map of the study area is dominated by ENE–WSW Syrian
Arc, NW–SE Gulf of Suez and Red Sea, NE–SW Aqaba, E–WMediterranean and N–S East Africa
tectonic trends. The older tectonic trends were reactivated then intersected by younger ones.
 2016 Production and hosting by Elsevier B.V. on behalf of National Research Institute of Astronomy
and Geophysics. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).1. Introduction
The study area is located east of Abu Gharadig basin and
bounded by the Nile Valley from the east. It occupies the area
southwest Cairo and situated between longitudes 30000 and
31300E and latitudes 29000 and 30000N. The study area cov-
ers an area of about 16,500 square kilometers most of them lies
west of the Nile valley (Fig. 1). It consists of three main struc-
tural features: El-Faiyum depression, Qarun lake and Wadi
Rayan depression (Fig. 2). El-Fayium depression is one of
the spectacular depressions in the Eocene limestone plateau
of the Western Desert of Egypt and represents an important
basin in the Northern Western Desert. Qarun Lake is located
at the northern part of El-Faiyum depression and was origi-
nated as pull-apart basin due to two parallel strike-slip faults.
Wadi El-Rayan depression occupies the southwestern part of
the study area and is dissected by NW–SE faults (El-baz
et al., 2001; Kusky et al., 2011). Moreover, the Nile River runs
through its eastern side where cultivated lands represent a nar-
row north–south belt. The cultivated lands are also represented
by a wide area south and southeast Qarun Lake. The Nile
depression is located at the eastern side and underlain by a gra-
ben structure made of two fault lines striking NW–SE.
The main goal of the current study was to integrate the
gravity, magnetic and all available geological data to delineate
and interpret the subsurface tectonic trends and structures
dominating the study area. To accomplish this goal, the aero-
magnetic map complied by the General Petroleum Company
in 1986 with scale 1: 100 000 and contour interval 5 gammas
and the Bouguer anomaly map complied by the Geological
Survey of Egypt in 1986 with scale 1: 100 000 and contour
interval 1 milligal were subjected to treatment and processing
techniques by which the possible subsurface hidden features
can be revealed. The results of these techniques are presented
in a number of maps that can be interpreted for identifying
the characteristics of the subsurface structures of the concealed
inferences.Figure 1 Location map of the study area.2. Geologic settings
The generalized stratigraphic column of the northern Western
Desert of Egypt is thick and includes most of the sedimentary
succession from Pre-Cambrian basement complex to Recent.
Drilled well information indicates that, the average thickness
of the comparable sedimentary cover increases northwards.M.M. et al., Integrated geophysical stud
y and Geophysics (2016), http://dx.doiThe total thickness, despite some anomalies, increases progres-
sively to the north from 1830 m in the south to 7620 m in the
coastal area (Sultan and Halim, 1988). The basement rocks
were encountered in just three wells of many drilled wells in
the study area: Kattania-1 well at depth of 3761 m, Wadi
Rayan-1 well at depth of 1265 m and Abu Roash-1 well at
depth of 1890 m.
The stratigraphy of the study area has been discussed by
many authors, including Beadnell (1905), Said (1962),
Vondra (1974), Tamer et al. (1975), Said (1981), El-Anbaawy
et al. (1988), Mohamed (1989), Brimich et al. (2011) and
Kusky et al. (2011).
Generally, the Middle Eocene and Oligocene rocks form
the main bulk of the sediments in the study area and thin
toward the south and southwest. Pliocene and Quaternary sed-
iments are also common. The Eocene rocks are composed of
limestone with some flints, mainly blanketing most of the
southwestern portion of the study area, around El-Faiyum
Depression (Fig. 2) (Kusky et al. (2011). Meanwhile, the
Miocene deposits mainly cover the northwestern portion of
the area. The Miocene deposits are separated from the Eocene
rocks by narrow belt of Oligocene rocks outcropping north of
Lake Qarun and are composed of cross-bedded sandstones
and gravels with interbeds of shales and limestones. To the
east, the Pleistocene–Recent sediments mainly cover the nar-
row strip of the Nile Valley, around the cultivated lands, with
local Pliocene outcrops covering the older rocks. Surficial
deposits in the form of sand dunes running generally in a northies on the area east of Abu Gharadig basin, southern Cairo, Egypt, using poten-
.org/10.1016/j.nrjag.2016.05.002
Figure 2 Geological map of El-Faiyum area modified after Kusky et al. (2011).
Integrated geophysical studies using potential field data 3to northwesterly direction also represent the Pleistocene–
Recent rocks. Basaltic flows and sheets of Late Oligocene to
Early Miocene age are exposed in some localities in this area,
e.g., Gabal Qatrani, southwest Cairo, and west of the Nile
Valley (Beadnell, 1905; Heikal et al., 1983).
The structural setting of the north Western Desert was
comprehensively studied by a lot of researchers, e.g. Said
(1962), Youssef (1968), Meshref and El-Sheikh (1973),
Meshref et al. (1980), Abu El-Ata (1988), Hantar (1990),
Meshref (1990) and many others. The geology of the northern
Western Desert of Egypt is mainly characterized by more or
less featureless terrain of simple geologic nature.
Generally, the north Western Desert is dominated by faults
many of which are step normal faults trending mainly NE–
SW, E–W, NW–SE and N–S directions. Several of these faults
underwent strike-slip movements during their history. The
basement rocks of the Western Desert of Egypt were affected
by the oldest EW and ENE trending faults which in turn are
intersected by younger NW and NNW trending faults. These
two fault systems have large vertical and horizontal displace-
ments (Meshref, 1990).
The structure of the area east of Abu Gharadig is domi-
nated by step normal faults which suffered strike-slip move-
ments during part of their history (Said, 1990). These faults
occur mainly in the northern part of the region. The northern
margin of the depression is marked by fault-related escarp-
ment. To the north, the area of Dahshour-Qattrani is affected
by the NW and EW trending faults (Meshref, 1990). The NW
trending fault is called the Qattrani fault with a throw of about
350 m and the EW trending fault is known as G. Sheeb faultPlease cite this article in press as: El-Awady, M.M. et al., Integrated geophysical stud
tial field data. NRIAG Journal of Astronomy and Geophysics (2016), http://dx.doi.with throw between 150 and 200 m. The Oligocene basalt
occupies these two faults. In addition, several ENE–WSW
trending folds related to the Late Cretaceous–Early Tertiary
Syrian Arc tectonic exist (Hantar, 1990). Qarun Lake is sur-
rounded by northeast-striking faults from its northern and
southern margins (El-baz et al., 2001; Kusky et al., 2011).
Abu El-Ata (1990) recognized three structural highs includ-
ing Abu Roash high, El-Sagha high and El Faras-Faiyum
high. Ghazala (2001) studied the subsurface structural setting
of El-Faiyum area and recognized shallow normal faulting
trending mainly NNE and ENE-directions and deeper faults
trends mainly in NW and ENE directions. Moreover, he con-
cluded that some of the NW faults have strike-slip components
and still active and he related the 1992, Cairo earthquake to
these faults. He recognized also the Nile Valley graben, East
Nile Valley uplift, Ginidi basin and Kattaniya uplift as four
significant tectonic zones in El-Faiyum area.3. Methods
3.1. Magnetic data
The examination of the RTP map reveals several magnetic
anomalies with different shapes, areal extensions, amplitudes
and gradients (Fig. 3). The RTP map reveals the existence of
a major ENE–WSW low magnetic anomaly of about – 220
gammas running diagonally parallel to Qarun Lake and
extending nearly from the northeast corner to the southwest
corner. At the northeastern part, the low magnetic anomalyies on the area east of Abu Gharadig basin, southern Cairo, Egypt, using poten-
org/10.1016/j.nrjag.2016.05.002
Figure 3 The reduced to pole (RTP) map of the study area (After General Petroleum Company, 1986).
4 M.M. El-Awady et al.has mostly E–W trend, then it changes its orientation to be
ENE–WSW at the central part passing by Qarun Lake and
continues to the southwest. The low magnetic trend is bounded
by magnetic highs at the northwestern and southern parts. At
the northwestern corner, a single circular high magnetic anom-
aly of about 300 gammas exists with a steep gradient to the
east and gentle gradient to the west. At the southern half, there
are many magnetic anomalies with variable amplitudes and
directions ranging from high magnetic anomalies at the east
to low magnetic at the west. These magnetic anomalies are
mainly due to the relief of the basement rocks and basement-
related structures as well as variations in their susceptibility.
The basaltic flows and sheets of the Oligocene time contributed
also to the magnetic anomalies pattern at the northern parts.
3.2. Gravity data
The Bouguer anomaly map of the study area shows some sim-
ilarity to the RTP map (Fig. 4). The similarities include a low
ENE–WSW gravity anomaly but with wider lateral extension
coinciding with the low ENE–WSW magnetic trend. More-
over, the northwest corner is occupied by a high gravity but
with linear NE–SW trend and two well separated local anoma-
lies with very high gravity values. On the other hand, the
Bouguer map shows few differences. A N–S high gravity trend
occupies the eastern border and followed by a N–S narrow,
low gravity trend coinciding with the River Nile course. The
southern parts exhibit a medium to low gravity values com-
pared to the high magnetic ones.
3.3. Regional-residual separation
The regional magnetic and gravity anomalies were separated
from the RTP and Bouguer anomaly maps using low pass filter
while the residual magnetic and gravity were separated usingPlease cite this article in press as: El-Awady, M.M. et al., Integrated geophysical stud
tial field data. NRIAG Journal of Astronomy and Geophysics (2016), http://dx.doihigh pass filter. Generally, low pass filter separates and
enhances the effects of the regional fields while high pass filter
separates and enhances the residual ones.
The regional magnetic map using low pass filter looks sim-
ilar to the original RTP map but with considerable smooth-
ing and enhancement of the ENE–WSW regional low
magnetic trend and the high magnetic trend occupying the
eastern central part (Fig. 5). In addition, the circular regional
magnetic high anomaly at the northwestern corner was
enhanced. Moreover, the map reflects reduction of the num-
ber of local anomalies and releasing in their magnetic
gradients.
The residual magnetic map using high pass filter shows
clear increase of the numbers of the local magnetic anomalies
with different polarities (Fig. 6). These anomalies have variable
shapes, extensions, orientations and considerable gradient
which is increasing with increasing the height of continuation.
Several ENE–WSW local magnetic anomalies are clearly
shown in the northern part. The E–W local anomalies are
shown at the central and southeastern parts. In addition,
NE–SW anomalies exist at the eastern parts while NW–SE
anomalies are dominated at the western and southwestern
parts.
On the other hand, the regional gravity map using low pass
filter enhances the regional NE–SW gravity anomalies, shows
gentle gravity gradient and increases lateral extensions of these
anomalies (Fig. 7). Moreover, the map shows attenuation and
reduction of the number of the local gravity anomalies espe-
cially those trending N–S at the eastern side.
The residual gravity map using high pass filter shows a
complex gravity pattern where several local gravity anomalies
with variable amplitudes and orientations exist (Fig. 8). Gener-
ally, the number of local gravity anomalies and their gradient
increases as the height of continuation increases. At the eastern
and south central parts, the N–S trending local anomaliesies on the area east of Abu Gharadig basin, southern Cairo, Egypt, using poten-
.org/10.1016/j.nrjag.2016.05.002
Figure 4 The Bouguer gravity map of the study area (After Geological Survey of Egypt, 1986).
Figure 5 Regional magnetic map using low pass filter. Figure 6 Residual magnetic map using high pass filter.
Integrated geophysical studies using potential field data 5became clearer. The N–S local gravity anomalies could be
related to shallow normal faults controlling the pass of the
River Nile and the low density of the recent Nile sediments.
At the rest of the map, ENE–WSW, NE–SW and E–W trend-
ing local anomalies have been enhanced.
3.4. Edge detection techniques
3.4.1. The total horizontal derivative
The total horizontal derivative and tilt derivative of the mag-
netic data are powerful tools for delineating the edges or
boundaries of geologic bodies. The total horizontal derivative
(THDR) is commonly used to delineate edges of features such
as faults or igneous bodies. Prior to the application of the total
horizontal derivative, the total magnetic intensity needs to bePlease cite this article in press as: El-Awady, M.M. et al., Integrated geophysical stud
tial field data. NRIAG Journal of Astronomy and Geophysics (2016), http://dx.doi.corrected for the inclination of the Earth’s magnetic field
(Lahti and Karinen, 2010). The total horizontal derivative
peaks over the edges and is zero over the body (Miller and
Singh, 1994).
The standard formula of Verduzco et al. (2004) was used to






where T is the total magnetic intensity of the magnetic field
data.
The THDR of the gravity data shows gravity maxima
(shown as white dashed lines) extending from the north to
the south and coinciding with the River Nile banks which
seem to be structurally controlled by shallow normal faults
(Fig. 9A). These gravity maxima indicate that the Riveries on the area east of Abu Gharadig basin, southern Cairo, Egypt, using poten-
org/10.1016/j.nrjag.2016.05.002
Figure 7 Regional gravity map using low pass filter.
Figure 8 Residual gravity map using high pass filter.
6 M.M. El-Awady et al.Nile path may be tectonically controlled by N–S trending
faults cutting through the basement rocks and responsible
for uplifted basement blocks at both sides of the Nile
Valley path. Moreover, minor ENE–WSW trending gravity
maxima are shown at the northern parts and may be inter-
preted as faults or basaltic dikes. In addition, broad gravity
maximum with ENE–WSW trend occupies the north central
then changing to NE–SW trend at the western part. On the
other hand, the THDR of the magnetic data shows mag-
netic maxima following the boundaries of the ENE–WSW
regional magnetic trends extending the whole area as well
as many other magnetic maxima scattered in the southern
half of the map (Fig. 9B).Please cite this article in press as: El-Awady, M.M. et al., Integrated geophysical stud
tial field data. NRIAG Journal of Astronomy and Geophysics (2016), http://dx.doi3.4.2. The tilt derivative
The tilt derivative of the potential field is defined as the ratio of
the first vertical derivative to the total horizontal derivative of
the field. The tilt derivative (TDR) is positive over the source,
close to zero at the edge, and it is negative outside the source
region. It can delineate sources in areas of low gradients. The
method has a unique advantage over the other edge detectors
in that it responses equally to shallow and to deep sources
(Miller and Singh, 1994).
The tilt derivative technique was also applied to the gravity
and magnetic data using the standard formula of Verduzco
et al. (2004):
TDR ¼ tan1ðVD=THDÞ ð2Þies on the area east of Abu Gharadig basin, southern Cairo, Egypt, using poten-
.org/10.1016/j.nrjag.2016.05.002
Figure 9 The total horizontal derivative of the (A) gravity data
and (B) magnetic data showing magnetic maxima over body edges
or faults.
Figure 10 The tilt derivative of the (A) gravity data and (B)
magnetic data shows close to zero gravity and magnetic values
above the edges or faults and magnetic and gravity maxima over
the body center.
Integrated geophysical studies using potential field data 7where VD is the vertical derivative and THD is the total hor-
izontal derivative of the magnetic data.
The map of the TDR of the gravity data shows close to zero
gravity values running N–S and coinciding with the edges of
the River Nile banks and gravity maxima over the banks them-
selves (Fig. 10A). Moreover, a NE–SW zero gravity values at
the edges and gravity maxima over the causative body at the
northwestern part. In addition, the high gravity anomaly at
the southern border shows similar behavior.
On the other hand, the map of the TDR of the magnetic
data shows close to zero magnetic values that coincide with
edges or boundaries of the ENE–WSW regional magnetic
trends extending diagonally across the whole area (Fig. 10B).
Another trend that gets wider to the west exists to the north
of the previous trend and shows zero magnetic values at their
boundaries.
3.5. Basement depth estimation
3.5.1. Euler deconvolution Method
The Euler deconvolution method is commonly used to locate
and calculate the depth to magnetic sources (Thompson,
1982). The method delineates the magnetic boundary or fault
trends and recognizes the geometry of the magnetic sourcePlease cite this article in press as: El-Awady, M.M. et al., Integrated geophysical stud
tial field data. NRIAG Journal of Astronomy and Geophysics (2016), http://dx.doi.(Reid et al., 1990). Euler deconvolution can be used to estimate
the depth for wide geological features such as faults, contacts,
and dykes. The method is best suited for anomalies caused by
isolated and multiple anomalous sources (El Dawi et al., 2004).
Euler’s homogeneity relation can be written as follows:
ðx x0Þ@T=@xþ ðy y0Þ@T=@yþ ðz z0Þ@T=@z
¼ NðB TÞ ð3Þ
where T is the total field measured at the position (x, y, z). The
source lies at the position (x0, y0, z0). B is the regional field or
background value, and N is the degree of homogeneity, also
known as the structural index. The structural index is a mea-
sure of the fall off rate of the magnetic field and is directly
related to the geometry of the source (Thompson, 1982). Eq.
(3) with four unknowns x0, y0, z0, and B can be solved by using
a least squares procedure.
In the current study, Euler solutions were determined using
a structural index S.I. = 0 for magnetic and gravity data in
order to emphasize magnetic contacts and faults. The results
show clustering of magnetic source solutions along ENE–
WSW and E–W trends all over the area with minor clustering
along N–S trend at the northwestern corner (Fig. 11). On theies on the area east of Abu Gharadig basin, southern Cairo, Egypt, using poten-
org/10.1016/j.nrjag.2016.05.002
Figure 11 Euler solution plot for (A) magnetic data using
structural index S.I. = 0 and (B) gravity data using structural
index S.I. = 0.
8 M.M. El-Awady et al.other hand, the gravity solutions show mainly clustering along
N–S trend along the Nile River graben at the eastern part. At
the rest areas, clustering of solutions follows ENE–WSW,
E–W and NW–SE trends. In addition to delineating the fault
trends, the depth to the basement was calculated using the
Euler depth estimation method. The results of depth estima-
tion from the magnetic data show the depth to the basement
ranges from zero to greater than 6000 m with a mean depth
of about 3900 m, while gravity data show the depth to the
basement ranges from 0 to 6000 m with a mean value of about
3560 m.
3.5.2. Power spectrum
The depth to the basement was calculated also by the power
spectrum technique according to Roest et al. (1992) and
Macleod et al. (1993). The power spectrum of the magnetic
data shows that the depth to the deep sources is about
4.4 km, depth to intermediate source is 2.3 km and the depth
to the shallow sources (noise) is about 0 km (Fig. 12A). On
the other hand, the power spectrum of the gravity data reveals
that the depth to the deep sources is about 4.2 km, depth to
intermediate source is 2 km and the depth to the shallow
sources or noise is about 0.2 km (Fig. 12B). These depth values
agree to considerable extent to depth values determined by ear-
lier workers (e.g. Abd El Aziz and Zahra, 2003) who estimated
depth values from 0.5 to 6 km.Please cite this article in press as: El-Awady, M.M. et al., Integrated geophysical stud
tial field data. NRIAG Journal of Astronomy and Geophysics (2016), http://dx.doi3.6. Interpreted subsurface tectonic map from potential field data
The basement tectonic map of the investigated area was estab-
lished depending upon the analysis of the RTP, Bouguer
anomaly maps and their regional and residual components
as well as Euler maps (Fig. 13). Generally, the basement tec-
tonic map reflects alternative ENE–WSW related to Syrian
Arc trend at the northern half of the area and NW at the
southern half. Helaly and El-Khafeef (2011) recognized several
swells and trough in the basement rock trending mainly
ENE–WSW.
The Syrian Arc trend has a regional extension represented
by two parallel faults extending diagonally across the whole
area from the northeast to the southwest confining the struc-
tural low feature of the Qatrany – El-Gindi low or El-Gindi
basin, described by Ghazala (2001), Helaly and El-Khafeef
(2011), corresponding to the low regional magnetic and gravity
trend. El-Awady et al. (1985) interpreted this trend to have the
lowest magnetic value at El-Faiyum area. To the south of this
regional structural low, the uplifted blocks represent a regional
structural high of El-Sagha-El-Faras-El-Faiyum high (Abu El-
Ata, 1990; Helaly and El-Khafeef, 2011). To the north and
northwest, the Syrian Arc trend has local extension where it
is represented by shorter fault segments. A high structure occu-
pies the northwestern corner which corresponds to the circular
high magnetic anomaly and could be related to Kattaniya
High (Ghazala, 2001). The southern half of the map is mainly
dominated by NW–SE Gulf of Suez trend. Moreover, the
southeastern part shows local representation of the E–W
Mediterranean and NE–SW Aqaba tends. It is concluded that
the study area is mainly affected by the next main tectonic
trends: ENE–WSW Syrian Arc, NW-SE Suez, NE–SW Aqaba,
E–W Mediterranean and N–S East Africa tectonic trends.
In addition to these deep normal faults, there are three
shear faults (strike-slip) with different directions and sense
of motion. The first strike-slip fault (No. 1) is located at
the eastern third of the map and extends N–S direction.
The fault has a left-lateral movement at the northern part
and a right-lateral movement at the central and southern
parts. The second shear fault (No. 2) is located nearly at
the central part of the map and extends NW–SE changing
to WNW–ESE direction at its northern end. Like the first
strike-slip fault, the fault has a left-lateral movement at the
northern part and a right-lateral movement at the southern
part. The last shear fault (No. 3) is located at the northwest-
ern part and extends NE–SW with left-lateral strike-slip
movement. These shear zones seem to be old N–S and
NW–SE faults which were reactivated later. These fault pat-
terns and their combined sense of right and left-lateral
motions reflect complex and long history of tectonic deforma-
tion. The study area as part of the Western Desert was first
affected by the oldest N–S to NNW–SSE East Africa during
the Precambrian-Early Paleozoic time (Abu El-Ata and Abd
El-Naby, 1987). Simultaneously, the Pelusium megashear
with left-lateral motion was developed and affected north
Africa Plate (Neev et al., 1982). The Syrian Arc System
was developed during Middle to Late Mesozoic and resulted
in ENE–WSW fold and fault systems. El-Baz et al. (2001)
suggested that the Syrian Arc System has been active from
Cretaceous through the present time which consists with the
record of recent seismicity in El-Faiyum Depression. Theies on the area east of Abu Gharadig basin, southern Cairo, Egypt, using poten-
.org/10.1016/j.nrjag.2016.05.002
Figure 12 Power spectrum of (A) magnetic and (B) gravity data.
Integrated geophysical studies using potential field data 9earlier East Africa and Pelusium megashear related structural
features were activated later by the younger Early Tertiary
NW–SE Red Sea-Gulf of Suez tectonic with right-lateral
motion and the NE–SW Gulf of Aqaba with left-lateral
motion. Ghazala (2001) stated that some of the NW trending
faults with strike-slip components are still active as indicated
by the epicenter of 1992 Cairo earthquake. Finally, the
Mediterranean System (Late Tertiary) resulted in E–W tec-
tonic deformation and might reactivate the ENE–WSW
Syrian Arc structures.Please cite this article in press as: El-Awady, M.M. et al., Integrated geophysical stud
tial field data. NRIAG Journal of Astronomy and Geophysics (2016), http://dx.doi.4. Conclusions
The subsurface tectonic setting of the study area was delin-
eated through the analysis of the RTP and Bouguer gravity
maps and resolving them into their regional and residual com-
ponents. The basement tectonic trends of geological interest
deduced from both the RTP and Bouguer maps were enhanced
and improved by directional filtering, edge detection tech-
niques and Euler deconvolution method. The edge detection
techniques of the magnetic and gravity data outline clearlyies on the area east of Abu Gharadig basin, southern Cairo, Egypt, using poten-
org/10.1016/j.nrjag.2016.05.002
Figure 13 Interpreted tectonic map of the study area from the RTP, gravity and Euler maps.
10 M.M. El-Awady et al.the boundaries of the tectonic features and River Nile course.
Euler deconvolution method shows clustering of source solu-
tions along faults which follow clearly sharp magnetic and
gravity contrasts or contacts. The depth values estimated by
Euler deconvolution show strong correlation with those
obtained by power spectrum technique. The Nile River path
is structurally controlled by shallow N–S normal faults confin-
ing the Nile Valley graben and affecting the recent Nile sedi-
ments with low density.
The major part of the study area is considered as a part of
the North Western Desert of Egypt was subjected to several
tectonic phases during its history. The oldest tectonic events
are probably related to the N–S East Africa and Pelusium
megashear. The Syrian Arc System had been developed due
to the interaction between the African and European plates
and was reactivated later by the E–W Mediterranean tectonic.
It is clearly noticed that these trends are mainly concentrated
at the southern part of the study area while the Syrian Arc
System tectonics are clearly represented at the northern part
with parallel ENE–WSW anticlinal and synclinal features.
The Gulf of Suez is represented by several fault segments to
the southern and western parts. Moreover, the NE–SW Aqaba
trend is locally represented by two small faults, one at the
southeastern part and one bounding the El-Faiyum structural
High from the southeast.
The tectonic and seismic activities of the study area caused
by the Syrian Arc System as suggested by El-Baz et al. (2001)
and those related to the NW strike-slip faults suggested by
Ghazala (2001) should be considered prior to any future plans
for the development of El-Faiyum area particularly in the
urban areas.
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